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Data collection 

Bruker APEX CCD diffractometer 
Absorption correction: multi-scan 
(SADABS; Sheldrick, 2001) 
T = 0.972, T m „ = 0.973 



65350 measured reflections 
5737 independent reflections 
4589 reflections with / > 2a(l) 
R<„, = 0.104 
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R factor = 0.046; wR factor = 0.104; data-to-parameter ratio = 7.5. 



The title compound, C 33 H26N 6 02, contains two 3-(quinolin-8- 
yl)urea groups linked to a diphenylmethane. The asymmetric 
unit contains two molecules, A and B. Each quinoline plane is 
essentially parallel to the attached urea unit [dihedral angles = 
8.97 (18) and 8.81 (19) in molecule A and 18.47 (18) and 
4.09 (19)° in molecule B]. The two benzene rings are twisted, 
making dihedral angles of 81.36 (8)° in A and 87.20 (9)° in B. 
The molecular structures are stabilized by intramolecular N— 
H- ■ -N hydrogen bonds. In the crystal, each urea O atom is 
involved in two N— H- ■ O hydrogen bonds, generating two 
interpenetrating three-dimensional sets of molecules. 



Refinement 

R[F 2 > 2a(F 2 )] = 0.046 

wR(F 2 ) = 0.104 

S = 1.00 

5737 reflections 

767 parameters 

1 restraint 



Table 1 

Hydrogen-bond geometry (A, °). 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A^„ = 0.16 e A~ 3 

Ap mi „ = -0.17 e A~ 3 



D—H- 


■A 




D-H 


H-A 


D- ■ A 


D-H-A 


N1L4- 


-H1L4- 


■N1A 


0.74 (4) 


2.27 (4) 


2.625 (4) 


110 (3) 


N1L4- 


-H1L4-- 


■013A 1 


0.74 (4) 


2.41 (4) 


3.101 (3) 


155 (4) 


N14>1- 


-H14A- 


■013^' 


0.86 (4) 


1.97 (4) 


2.810 (4) 


166 (3) 


N2&4- 


-H28A- 


■O30A" 


0.78 (4) 


2.05 (4) 


2.827 (4) 


170 (4) 


N3L4- 


-H3L4- 


■O30A" 


0.88 (4) 


2.56 (4) 


3.293 (4) 


141 (3) 


N3L4- 


-H3L4- 


■N39A 


0.88 (4) 


2.14 (4) 


2.635 (4) 


114 (3) 


N11B- 


HUB- ■ 


■NIB 


0.90 (4) 


2.13 (4) 


2.645 (4) 


116 (3) 


Nllfl- 


HUB- ■ 


■O30B 1 " 


0.90 (4) 


2.46 (4) 


3.172 (4) 


136 (3) 


N14B- 


H14B- ■ 


■O30B ia 


0.80 (3) 


1.98 (4) 


2.772 (4) 


167 (3) 


N28B- 


H28B- ■ 


■013B'" 


0.87 (4) 


1.94 (4) 


2.786 (4) 


161 (4) 


N31B- 


H31B-- 


■013B iv 


0.90 (4) 


2.36 (3) 


3.115 (4) 


141 (3) 


N31B- 


H31B-- 


■N39B 


0.90 (4) 


2.14 (3) 


2.647 (4) 


115 (3) 


Symmetry codes 


& y, -x 


+ l,z + i; (ii)y- 


hi, -x + 1, z- 


f 1; (iii) -y-\ 


-l.x-l.z-i; 


(iv) -y 


+ z 













Data collection: SMART (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL. 



Related literature 

For general background to urea-based compounds in supra- 
molecular chemistry, see: Fan et al. (1993); Smith et al. (1992); 
Pramanik et al. (2011); Caltagirone et al. (2008); Custelcean et 
al. (2005). For related structures, see: Wu et al. (2008); Saeed et 
al. (2010). 




Experimental 

Crystal data 

C 33 H 26 N 5 0 2 
M r = 538.60 
Tetragonal, PA 3 
a = 18.1345 (6) A 
c = 17.1405 (11) A 
V = 5636.8 (5) A 3 



Z = 8 

Mo Ka radiation 
fjL = 0.08 mm -1 
T = 100 K 

0.35 x 0.34 x 0.34 mm 
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3,3'-Bis(quinolin-8-yl)-l,l'-[4,4'-methylenebis(4,l-phenylene)]diurea 
A. Pramanik, T. H. Russ, D. R. Powell and M. A. Hossain 

Comment 

In supramolecular chemistry, urea-based compounds are known to effectively bind anions in which a urea group acts as 
H-bond donors. For examples, acyclic urea hosts containing one or two binding sites were able to form complexes with 
phosphonates, sulfates and carboxylates in CHCI3 (Smith et al, 1992) or acetate and glutarate in DMSO (Fan et al., 1993). 
Tren-based urea receptors with three urea units were recently reported showing high affinity and selectivity for various 
inorganic anions (Custelcean et ah, 2005; Wu et ah, 2008; Caltagirone et al, 2008). In an earlier paper, we reported a 
seven-coordinated hydrogen sulfate formed with three tren-based ureas via six NHO bonds (<3?n-0 = 2.85-3.09A) and one 
OHO bond (do— o = 2.57A) (Pramanik et al., 2011). In an effort to design selective receptors with a rigid framework, 
we synthesized a dipodal receptor consisting of a diphenylmethane linked with two quinoline groups. The title few-urea 
compound contains two urea binding sites that could be an effective receptor for binding of variety of anions. 

The few-urea receptor crystallized in the tetragonal space group P4^ with two molecules (Fig. 1) in the asymmetric unit. 
The asymmetric unit contains two molecules - A and B. As shown in Fig. 1, the two carbonyls of the two urea fragments of 
each molecule are oriented in the same direction. Two phenyl rings are twisted giving dihedral angles of 81.36 (8)° for A 
and 87.20 (9)° for B. Each pyridine nitrogen of the quinoline groups is involved in strong intramolecular hydrogen bonding 
with one NH group with N - N distances ranging from 2.625 (4)A to 2.647 (4)A. Each quinoline plane is nearly parallel with 
the attached urea group. There was no intermolecular hydrogen bonding between the two molecules. Each oxygen atom 
is bonded with two intermolecular NH-0 hydrogen bonds with N-O distances ranging from 2.772 (4)A to 3.293 (4)A. 
Similar H-bonding interactions were observed in a related bis urea receptor (Saeed et al., 2010). In the extended structure 
viewed along the c axis, quinoline planes are found to be antiparallel (Fig. 2). No n—n stacking was observed between the 
aromatic groups. 

Experimental 

Synthesis of 1: 4,4'-methylenebis(phenylisocyanate) (500 mg, 1.99 mmol) was reacted with 8-aminoquinoline (576 mg, 
3.99 mmol) in dichloromethane (500 ml) at room temperature under constant stirring. The mixture was refluxed for 5 h. A 
white precipitate was formed which collected by filtration. The precipitate washed by dichloromethane in several times and 
dried under vacuum to give a white solid (1.022 g, 95% yield). <5 H (500 MHz; DMSO-d 6 ) 9.80 (2H, s, Ar-NH), 9.66 (2H, s, 
Ar-NH), 8.91 (2H, d, J = 4.15 Hz, Aril), 8.54 (2H, dd, Jl =3.1 Hz, J2 = 3.25 Hz, J3 = 3.55 Hz, ArH), 8.38 (2H, d, J = 8.25 
Hz, ArH), 7.62 (2H, dd, Jl = 4.15 Hz, J2 = 3.95 Hz, J3 = 4.2 Hz, ArK) 7.55 (2H, d, J = 2 Hz, ArH), 7.54 {2H, d, J = 0.55 
Hz, ArH), 7.41 (4H, d, J = 7.6 Hz, ArH), 7.15 (2H, d, J= 5.75 Hz, ArH) 3.84 (AH, s, aH). 5 C (125 MHz; DMSO-d 6) 5 152.4 
(CO), 148.3 (CAr), 137.744 (CHAr), 137.7 (CHAr), 136.616 (CHAr), 135.9 (CHAr), 135.1 (CHAr), 129.0 (CHAr), 127.907 
(CHAr), 127.2 (CHAr), 122.018 (CUAr), 119.7 (CHAr), 118.3 (CHAr), 114.3 (CHAr). ESI-MS(+ve): mlz 539.2 (MH + ). 
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Refinement 

H atoms bonded to carbons were positioned geometrically and refined using a riding model with C-H = 0.99A, (7i S0 (H) = 
1.2(7 e q(C). H atoms bonded to N atoms were located on a difference map and their positions were refined independently 
with £/ iso (H) = 1.2UM. 



Figures 




Fig. 1. The molecular structure of the title compound showing two molecules (A and B) with 
the atom-numbering scheme. The hydrogen atoms have been omitted clarity. Displacement el- 
lipsoids are drawn at the 50% probability level. 



Fig. 2. Packing structure of title compound viewed along c axis. 



3,3'-Bis(quinolin-8-yl)-1,1 '-[4,4'-methylenebis(4,1-phenylene)]diurea 



Crystal data 

C33H26N6O2 
M,-= 538.60 
Tetragonal, P4i 
Hall symbol: P 4cw 
a = 18.1345 (6) A 
c= 17.1405 (11) A 
V= 5636.8 (5) A 3 
Z=8 

^(000) = 2256 



D x = 1.269 Mgm J 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 5315 reflections 
6 = 2.3-25.6° 

H = 0.08 mnT 1 
T= 100 K 
Prism, colourless 
0.35 x 0.34 x 0.34 mm 



Data collection 



Bruker APEX CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 



5737 independent reflections 

4589 reflections with / > 2o(7) 
R M = 0.104 
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Absorption correction: multi-scan 

(SADABS; Sheldrick, 2001) " ~ 21 ^ 22 

r min = 0.972, T max = 0.973 k = -22^22 

65350 measured reflections / = -21— »21 



Refinement 

Refinement on 
Least-squares matrix: full 
R[F 2 > 20CF 2 )] = 0.046 

wR(F 2 ) = 0.104 

5= 1.00 

5737 reflections 
767 parameters 
1 restraint 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 



w = l/[a 2 (F 0 2 ) + (0.056P) 2 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.009 
Ap m ax = 0.16eA~ 3 
Ap mi „ = -0.17eA~ 3 



0.2P] 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


Uiso*/U e q 


N1A 


0.46023 (16) 


0.60598 (15) 


1.03005 (16) 


0.0295 (7) 


C2A 


0.4337 (2) 


0.6382 (2) 


1.0937(2) 


0.0376 (9) 


H2A 


0.4386 


0.6130 


1.1420 


0.045* 


C3A 


0.3988 (2) 


0.7074 (2) 


1.0939 (2) 


0.0417(10) 


H3A 


0.3812 


0.7282 


1.1412 


0.050* 


C4A 


0.3906 (2) 


0.7445 (2) 


1.0250 (2) 


0.0403 (10) 


H4A 


0.3664 


0.7910 


1.0239 


0.048* 


C5A 


0.4152 (2) 


0.7487 (2) 


0.8829 (2) 


0.0397 (10) 


H5A 


0.3911 


0.7950 


0.8781 


0.048* 


C6A 


0.4468 (2) 


0.7169 (2) 


0.8194 (2) 


0.0397 (9) 


H6A 


0.4449 


0.7418 


0.7707 


0.048* 


C7A 


0.4820 (2) 


0.6482 (2) 


0.8240 (2) 


0.0344 (9) 


H7A 


0.5034 


0.6270 


0.7786 


0.041* 


C8A 


0.48556 (18) 


0.61166(18) 


0.89402 (19) 


0.0262 (8) 


C9A 


0.45352 (19) 


0.64369 (19) 


0.96179 (19) 


0.0281 (8) 


C10A 


0.41827 (19) 


0.71349 (19) 


0.9554 (2) 


0.0327 (9) 


N11A 


0.51799 (16) 


0.54288 (16) 


0.90650 (15) 


0.0250 (7) 


H11A 


0.510(2) 


0.5245 (19) 


0.944 (2) 


0.030* 


C12A 


0.55774 (18) 


0.50051 (18) 


0.85636 (18) 


0.0238 (7) 


013A 


0.57356 (12) 


0.51987 (13) 


0.78897 (12) 


0.0271 (5) 


N14A 


0.57950 (16) 


0.43545 (16) 


0.88795 (16) 


0.0265 (7) 


H14A 


0.5608 (19) 


0.4245 (19) 


0.932 (2) 


0.032* 


C15A 


0.61679 (17) 


0.37771 (18) 


0.85041 (18) 


0.0223 (7) 


C16A 


0.60452 (18) 


0.30632 (18) 


0.87673 (19) 


0.0262 (8) 


H16A 


0.5719 


0.2983 


0.9193 


0.031* 
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U.UU 1 J (1 j) 


A AAAC (\ A A 
U.UUUo (14) 


L10r> 


U.U3 / (Z) 


A A1 1 f">\ 

U.U31 '1) 


A A77Q ( 

\).\)lly y 


CA 


A AAAA ( 

u.uuuy y 


7A 
/) 


A AAC7 /'I /^A 

U.UUjZ (10) 


A AA 1 £ (\ £\ 
— U.UU10 (10) 


LI /£> 


A AT7/1 / 1 Q\ 

u.uz /4 (iyj 


A A17 
U.U3 / yl) 


A A7CC 
U.UZoJ ( 


OA 

yj 


A AA7C 

U.UUZ5 


n aa 
(lo) 


A AA7C (\ AA 
U.UUZj (10) 


A AA 1 Q (\ 7A 

u.uuiy (i /) 


i on 

LlorS 


u.uzyo yi-y) 


A A1/1 
U.U34 (^ZJ 


A A 1 7C ( 
U.U1 / j ( 


^A 


A AA71 

U.UU / J 


(\ AA 
(10) 


A AA77 (\ CA 
U.UUZ / (1 j) 


A AA7 1 (\ CA 
U.UUZ1 (1 j) 




j (Z J 


A A1AT (\ Ci\ 

U.UjUZ yly) 


A A 1 OO 

U.Uloo y 


AA 

o) 


A AA 1 C 

U.UU 1 j 


(16) 


A AA17 (\ CA 

U.UUj / (1 j) 


A A A 1 £. f~\ Z \ 

— U.UU10 (l->) 


LZUii 


a An 
U.U3Z (Z J 


A A1T1 (\ Ci\ 

u.ujZj (iyj 


A A 7 AO /■ 

u.uzuy ( 


7A 

I) 


A AA 1 1 
U.UU 1 J 


(16) 


A AA71 (\ CA 

U.UUZj (1 j) 


A AAAO / 1 c\ 

U.UUUo (1 j) 


LZ 1£5 


A All fl\ 


A A1^ (1\ 

U.U30 yl) 


A A7Q CY\ 

u.uzy yi 




A AAC7 

U.UUo / 


(\ 7A 
(1/) 


A AA71 (\ AA 

U.UUZj (10) 


A AAC7 (\ AA 

U.UUjZ (10) 


LZZrS 


A A1 ^ P~>\ 

U.UJj (ZJ 


A A1 1 f">\ 

U.U31 yl) 


A A7C7 /■ 

U.UZjZ y 


») 


A AA7/1 

—U.UU /4 


(16) 


A AA 1 Q (\ AA 

u.uuiy (io) 


A AA 1/1 (\ £\ 

U.UU14 (10) 


LZ3r> 


A AIT 

/ (2) 


A A/1 A /">\ 

U.U44 (ZJ 


A A17 /'7^ 

U.UjZ yl 




A A1 1 0 

— U.U1 lo 


/"I QA 

(18) 


— U.UUoO (1 /) 


A AA/1 A H 0\ 

u.uu4y (io) 


f ' 7 1 I) 

LZ4r> 


A A/1 1 /">\ 

U.U4Z yl ) 


A A/1 C /">\ 

U.U4j (ZJ 


A A7A7 /■ 
U.UZU/ ( 


QA 

^) 


A A1 1 0 

— U.U1 lo 


n qa 
(19) 


A AA77 (\ 7A 

—U.UU 11 yl 1) 


A AAAA (\ 7A 

u.uuyu (i /) 


LZjr> 


A A1 ^ ^">^ 

U.U3j (ZJ 


A A1/^ /''Ti 

U.UJO (ZJ 


A A7AC /■ 

U.UZUj y 


CA 


A AAQ/1 

— u.uuy4 


/'I 7A 

(17) 


A AAA/1 n /^A 

— U.UUU4 (10) 


A AAA1 (\ /^A 

U.UUUJ (10) 


LZ0r5 


A A1A f)\ 
U.U3U (Z J 


A A/17 
U.U4Z ^ZJ 


A A7/11 

U.UZ4J y 


CA 


A AA7A 

u.uuzu 


(\ 7A 
(1/) 


A AAAC (\ AA 
U.UUUj (10) 


A AA7A (\ 7A 
U.UUZO (1 /) 


LZ /r> 


A A1 C /'7\ 


A A1 C /^7\ 

U.Ujj (ZJ 


A A77/1 

U.UZZ4 ( 


CA 


A AAC1 
U.UU J J 


/'I 7A 

(17) 


A AA7 1 (\ &\ 

— U.UUZ1 (10) 


A AA/^7 /'I £A 

U.UUOZ (10) 


INZor5 


A A1Q1 ^1 Q\ 


A A^ 1 ^7^ 

U.UjI yl) 


A A 1 17 ( 

U.U1 J / y 


->) 


A A1 ^7 

U.UloZ 


(\ AA 
(10) 


A AA1C (\ A A 

U.UUjj (14) 


A AA1C (\ A A 

U.UUjo (14) 


Lzyt> 


A A1^ 
U.U3D (Z J 


A All ^7^ 
U.U33 yl) 


A A71/1 ^ 
U.UZj4 ( 


OA 

y) 


A AA7C 
U.UU / J 


(\ 7A 
(1/) 


A AA71 (\ AA 
U.UUZj (10) 


A AA7Q n AA 

u.uuzy (io) 


LoUrS 


a A/i ii n 


A A/1 £A ^1 &\ 

u.U4ou ylo) 


A A 1 CC ( 

U.Uloo y 


1A 


A A1 1C 
U.U1 J J 


^1 7A 
(1Z) 


A C\C\AA (\ 1 A 
U.UU44 (11) 


A AA7 1 (\ 1 A 
U.UUZ 1 (11) 


Mi i r> 


A AOQQ /'I 7A 

u.uzyy yi /) 


A A/1 A 1 (\ Q^ 

U.U4U1 (loj 


A AI CI / 

U.UIjI y 


5 ) 


A AA£7 

— U.UUo / 


(\ A A 

(14) 


A AAA7 n 1A 

—U.UUU / (1 j) 


A AA7 1 /1 1A 

— U.UUZ1 (1 j) 


LjZ£> 


A A7QA ^1 Q\ 

u.uzyu yiy) 


A A7/1 7 ^1 
U.UZ4 / (,loJ 


A A7Q7 ( 

u.uzy / y 




A AA 1 Q 

u.uuiy 


n ca 
(1j) 


A AAAC (\ AA 
U.UUUo (10) 


A AAAC (\ CA 
U.UUUj (1 j) 


Lj jr> 


A All 

v.vjj yz ) 


A A1^ ^7^ 
U.Ujj yl) 


A All CV\ 

U.Ujj yl 




A AA7/1 ( 
U.UUZ4 y 


7A 
/) 


A AA7C (\ 7A 
U.UUZj (1 /) 


A AA 17 (\ 7A 
U.UU1Z (1 /) 


/"■"I /] r> 

L34r> 


U.U3 j (Z J 


A A1/1 /^7\ 

U.U34 (ZJ 


A A1 0 /'-»> 

U.UJo (Z 




A AA/i/1 

— U.UUo4 


(\ 7A 

(17) 


A AAOA (\ OA 

—U.UUoU (lo) 


A AAA/1 (\ C\ 

— U.UUU4 (lo) 


Lj JD 


U.UZo (Z ) 


A A7A 

u.uzy yl) 


U.Ujo (j 




A AA7 1 

- U.UUZ1 


/'I /^A 

(16) 


A A 1 1 1 C\ OA 

— u.ui 1 1 (iy) 


A AA 11 (\ OA 

— u.uui i (iy) 


C36B 


U.Uis (2) 


a ai i /''>^ 
0.033 (2) 


0.055 (3 




-0.0051 


/ 1 H\ 

(17) 


A A A C C ( 1 A\ 

0.0055 (19) 


A AA*7 /TX 

0.007 (2) 


C37B 


0.037 (2) 


0.043 (2) 


0.040 (2) 




-0.0006 


(18) 


0.0123 (19) 


0.0117(19) 


C38B 


0.036 (2) 


0.040 (2) 


0.036 (2) 




0.0006 ( 


8) 


0.0074(18) 


0.0077 (18) 


N39B 


0.0344 (17) 


0.0320 (17) 


0.0257 ( 


6) 


-0.0013 


(13) 


0.0058 (14) 


0.0023 (13) 


C40B 


0.029 (2) 


0.0231 (19) 


0.035 (2) 




0.0047 ( 


5) 


0.0012(17) 


-0.0010(16) 


C41B 


0.0273 (19) 


0.026 (2) 


0.041 (2) 




0.0015 ( 


6) 


0.0006 (17) 


0.0029 (17) 
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Geometric parameters (A, °) 




N1A — C2A 


1.327 (4) 


N1A — C9A 


1.361 (4) 


C2A— C3A 


1.406(5) 


C2A— H2A 


0.9500 


C3A— C4A 


1.367 (6) 


C3A— H3A 


0.9500 


C4A— CI OA 


1.411 (5) 


C4A— H4A 


0.9500 


C5A— C6A 


1.359 (5) 


C5A— CI OA 


1.398 (5) 


C5A— H5A 


0.9500 


C6A— C7A 


1.401 (5) 


C6A— H6A 


0.9500 


C7A— C8A 


1.373 (5) 


C7A— H7A 


0.9500 


C8A — Nil A 


1.396 (4) 


C8A— C9A 


1.423 (5) 


C9A— CI OA 


1.422 (5) 


N11A— C12A 


1.360 (4) 


Nil A— HI 1A 


0.74 (4) 


C12A— 013A 


1.241 (4) 


C12A— N14A 


1.357 (4) 


N14A— C15A 


1.403 (4) 


N14A— H14A 


0.86 (4) 


C15A— C16A 


1.389 (4) 


CI 5 A— C20A 


1.400(4) 


C16A— C17A 


1.377 (5) 


C16A— H16A 


0.9500 


C17A— C18A 


1.396 (5) 


C17A— H17A 


0.9500 


C18A— C19A 


1.389 (5) 


C18A— C21A 


1.511 (5) 


C19A— C20A 


1.385 (5) 


C19A— H19A 


0.9500 


C20A— H20A 


0.9500 


C21A— C22A 


1.511 (4) 


C21A— H21A 


0.9900 


C21A— H21B 


0.9900 


C22A— C23A 


1.377 (5) 


C22A— C27A 


1.393 (5) 


C23A— C24A 


1.380 (5) 


C23A— H23A 


0.9500 


C24A— C25A 


1.391 (5) 


C24A— H24A 


0.9500 


C25A— C26A 


1.381 (5) 


C25A— N28A 


1.412(4) 



NIB — C2B 


1.321 (4) 


NIB — C9B 


1.370 (4) 


C2B — C3B 


1.418 (5) 


C2B — H2B 


0.9500 


C3B — C4B 


1.350 (5) 


C3B — H3B 


0.9500 


C4B — CI OB 


1.421 (5) 


C4B — H4B 


0.9500 


C5B — C6B 


1.352 (5) 


C5B — CI OB 


1 .420 (5) 


C5B — H5B 


0.9500 


C6B — C7B 


1.415 (5) 


C6B — H6B 


0.9500 


C7B — C8B 


1.378 (5) 


C7B — H7B 


0.9500 


C8B — N11B 


1.410 (4) 


C8B — C9B 


1.431 (5) 


C9B — CI OB 


1.408 (5) 


NUB — C12B 


1 .364 (4) 


N11B — HUB 


0.90 (4) 


C12B — 013B 


1 .230 (4) 


C12B — N14B 


1.353 (4) 


N14B — C15B 


1 .407 (4) 


N14B — H14B 


0.80 (3) 


C15B — C20B 


1.394 (5) 


C15B — C16B 


1.394 (5) 


C16B — C17B 


1.384 (5) 


C16B — H16B 


0.9500 


C17B — C18B 


1.390 (5) 


C17B — H17B 


0.9500 


C18B — C19B 


1.396 (5) 


C18B — C21B 


1.513 (5) 


C19B — C20B 


1.381 (5) 


C19B — H19B 


0.9500 


C20B — H20B 


0.9500 


C21B — C22B 


1.515 (5) 


C21B — H21C 


0.9900 


C21B — H21D 


0.9900 


C22B— C27B 


1.368 (5) 


C22B— C23B 


1.400(5) 


C23B— C24B 


1.378 (5) 


C23B— H23B 


0.9500 


C24B— C25B 


1.375 (5) 


C24B— H24B 


0.9500 


C25B— C26B 


1.392 (5) 


C25B— N28B 


1.417 (4) 
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CZoA — CZ / A 


1 1 Q A 

1.3&4 (p) 


CZoB — CZ Id 


1.3oo {j) 


CZoA — hlZoA 


U.VjUU 


CZoB — hlZoB 




a i m a 

CZ /A — hlZ /A 


n ncnn 
U.VdUU 


/ " "> "7 1) TJT7D 

CZ / d — hlZ / D 


U.VDUU 


JNZoA — CZyA 


1 1A& (A\ 

1.34o (4 ) 


JNZ5r> — CZyt> 


1 .3 jj p J 


xno A UIO A 

JNZoA — hlZoA 


U. /o (4) 


xttod i n on 


A 0*7 (A \ 
U.O / (4) 


CZVA — <J3UA 


1.Z34 (4 J 


CZyh> — U3Ur> 


1.Z34 (4J 


P'jq a Ml 1 A 

czy A — JN 3 1 A 


1.3oo (4) 


'")(|D XT1 1 I » 

CZyh> — JN31r> 


1.301 (4) 


xn i a r'll A 

JN31A — C3ZA 


1.3yZ (4) 


JN3 IB — C3ZB 


1.4UZ (4) 


XT'! 1 A TTQ 1 A 

JN31A — hlilA 


U.oo (4) 


XT'] 1 TD II") 1 T") 

JN3 IB — hl3 IB 


U.yU (4) 


C3ZA — C33A 


1 1*7/1 

1.3 /4 pj 


C3ZB — C33B 


1 1 *7fi 

1.3 /y (j) 


C3ZA — C4UA 


1.435 (jj 


C3ZB — C4UB 


1 .43U p j 


C33A — C34A 


1.413 (j) 


C33B — C34B 


1.41Z (j) 


CI q A 1 n 1 A 

C33A — hl33A 


U.VDUU 


C33B — hl33B 


u.yjuu 


C34A — C35A 


1.303 ( j) 


C34B — C3!)B 


1.30D (j) 


S A A TTQ A A 

C34A — hl34A 


n ncnn 
U.VDUU 


C34B — hl34B 


u.y!>uu 


CI C A A 

C3 j A — C41A 


1.414 (j) 


C3jB — C41B 


1.413 


Z^ 1 ! C A II") c A 

C3DA — hl3DA 


U.VDUU 


C3DB — hl3!)B 


u.yjuu 


C3oA — C3 / A 


1.3j / (p) 


C3oB — C3 /B 


1.30Z (0) 


C3oA — C41A 


1.4Z1 [j) 


ri'i/'D f^A 1 o 

C3oB — C41B 


1.41D [j) 


Ci r a ii"i /: a 

C3oA — hl3oA 


U.VjUU 


C3oB — hl3oB 


U.yDUU 


V J / tJOrt 


1 4aq rs~i 

1 .HU? ^ J j 


CMYK P^RR 


1 .tUJ j 


C37A — H37A 


0.9500 


C37B — H37B 


0.9500 


C38A — N39A 


1.324 (4) 


C38B — N39B 


1.321 (4) 


C38A — H38A 


0.9500 


C38B — H38B 


0.9500 


N39A — C40A 


1.368 (4) 


N39B — C40B 


1 .376 (4) 


C40A — C41A 


1.409 (5) 


C40B — C41B 


1.408 (5) 


pi a \ii * pa a 
C2A — JN 1 A — CVA 


lit n n\ 

iio.y (i) 


C2B — JN IB — CVrs 


1 1 £L O 

lib. 6 (3) 


\ri A PI A Pi A 

JN 1 A — C2A — C3A 


ili.y (4) 


\Ti D pin p ■ ") pi 

JN IB — C2B — C3B 


1 11 A PI \ 

123.4 (3) 


Ml A PI A U1 A 

JN 1 A — C2A — rlZA 


lion 

116. U 


MID p --t o TJTT3 

JN IB — C2B — rl2B 


115.3 


pi A PI A ul A 

C3A — C2A — H2A 


1 1 O Pi 

116.U 


/ ■ 1 1 1 pin | 1^1) 

C3B — C2B — H2B 


1 1 O 1 

116.3 


pa a pi a pi a 
C4A — C3A — C2A 


l in i /'>\ 

ny.i \i) 


PAD p i [ 1 pin 

C4B — C3B — C2B 


i in £ pi\ 

iiy.o (3) 


pa a pi a m A 
C4A — C3A — H3A 


1 ia /i 

12U.4 


PAD pin 1 1 1 1 1 

C4B — C3B — H3B 


1 TA 1 

12U.2 


PI A Pi A HI A 

C2A — C3A — H3A 


1 ia ^i 
12U.4 


pin / ■ 1 1 ) | | i 1 1 

C2B — C3B — H3B 


1 1/1 T 

12U.2 


pi a pa a riAA 
C3 A — C4 A — C 1 OA 


1 1 n 7 pi\ 

ny. / (3) 


pin pin p 1 PID 

C3B — C4B — C 1 0B 


i in £ pi\ 

iiy.o (3) 


PI A PA A TUA A 

C3A — C4A — H4A 


1 ipi i 

12U.2 


pin pin || ill 

C3B — C4B — H4B 


1 in i 
12U.2 


pint PA A TUA A 

C 1 OA — C4 A — H4 A 


12U.2 


P 1 AD PAD TJAD 

C 1 0B — C4B — H4B 


1 in i 
12U.2 


p/; a pc a 

Co A — C5 A — C 1 U A 


nn 1 PQ \ 

12U.1 (i) 


p ■/ n PCD P 1 AD 

CoB — C5B — C 1 0B 


1 1 A 1 P1\ 

ny.i \5) 


p/: a pc a trc a 
CoA — C5A — H5A 


12U.U 


/ ' p 1 1 PCD TJCD 

CoB — C5B — H5B 


1 in c 
12U.5 


pint pr A Tjr A 

C10A — C5A — H5A 


12U.U 


P 1 AD PCD II C D 

C10B — C5B — H5B 


1 in c 
12U.5 


pc A P£ A P"7 A 

C5 A — CoA — C / A 


121./ (4) 


PCD / 'PI) P"7D 

C5B — CoB — C /B 


111 /; pi \ 
122.0 (i) 


pc a p/: a t_t£ A 
C5A — CoA — HoA 


i iy.2 


PCD / / 11 | [ / 1 1 

C5B — CoB — HoB 


1 1 o n 
116./ 


p~7 a p/: a t_t/: a 
C / A — CoA — HoA 


1 1 (1 T 

i iy.2 


P"7D / / II I [ / 1 1 

C id — CoB — Hod 


1 1 O "7 

116./ 


po a p~7 a p/; a 
C8A — C / A — CoA 


i in n n\ 

ny.y (3) 


POD P"7D / / 11 

C5B — C id — CoB 


i i n i pi\ 
liy.l (3) 


pin A P"7 A Tin A 

C8A — C / A — H / A 


120.0 


POD P"7D TI7D 

C8B — C/B — Hid 


120.4 


C6A— C7A— H7A 


120.0 


C6B— C7B— H7B 


120.4 


C7A — C8A — Nil A 


125.8 (3) 


C7B — C8B — N11B 


125.1 (3) 


C7A — C8A — C9A 


119.8(3) 


C7B — C8B — C9B 


120.1 (3) 


Nil A — C8A — C9A 


114.3 (3) 


N 1 1 B — C8B — C9B 


114.8 (3) 


N1A — C9A — CI OA 


123.6 (3) 


NIB— C9B— C10B 


124.0 (3) 
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M 1 A 

JN 1A — 


-C9A— C8A 


11 1 A (3) 


pint 

C10A- 


-C9A- 


-C8A 


i i o n si \ 

iis.y (3) 


C5A — 


-C10A- 


-C4A 


ili.I (3) 


C5A — 


-C10A- 


-C9A 


I in c /i\ 

[[y.j (3) 


f^A A 

C4A — 


-C10A- 


-C9A 


1 1 C H {1 \ 

llo. / (3) 


PIT* 

C12A- 


— N11A — C8A 


1 1 A 1 (1 \ 

Izy.z (3) 


C12A- 


— N11A- 


— H11A 


114(3) 


r^o a 
C8A — 


-NllA— 


-H11A 


in /q\ 

117 (3) 


All * 

U13A- 


— C12A- 


— N14A 


1 11 A f1\ 

123.4 (3) 


r\ 1 1 a 
Ul 3A- 


— C12A- 


—Nil A 


1 11 A f1\ 

123.4 (3 ) 


JN 14A- 


— C12A- 


—Nil A 


1 i •) l /1\ 

113.2 (3) 


C12A- 


— N14A- 


— C15A 


1 T7 1 S1\ 

12 / .3 (3) 


C12A- 


— N14A- 


— H14A 


1 1 C /">\ 

llo (2) 


C15A- 


— N14A- 


— H14A 


I i r /1\ 

115 (2) 


/~1 1 /T A 

CloA- 


— C15A- 


— C20A 


1 1 O *7 /"3\ 
115. / (3) 


CloA- 


— C15A- 


— N14A 


1 1 O A /"3\ 

118.0 (i) 


a 

C20A- 


— C15A- 


— N14A 


123.2 (i) 


CI /A- 


— C16A- 


— C15A 


121.2 (i) 


CI /A- 


— C16A- 


— H16A 


1 in A 


C15A- 


— C16A- 


— H16A 


i in a 

ny.4 


1 £ A 

CloA- 


— C17A- 


— C18A 


ni /a n\ 
121 .U (J ) 


CloA- 


— C17A- 


— H17A 


119.5 


ni o A 

C18A- 


— C17A- 


— H17A 


line 
119.5 


/~i i n a 

ci9A- 


— C18A- 


— C17A 


11 l.i (3) 


C1VA- 


— C18A- 


— C21A 


111 1 \ 

122.1 (3) 


CI /A- 


— C18A- 


— C21A 


n/A c ii \ 
120.5 (3) 


n/A a 
C20A- 


— C19A- 


— C18A 


122.0 (3) 


n/A a 
C20A- 


— C19A- 


— H19A 


lion 

118. / 


C18A- 


— C19A- 


— H19A 


1 1 O "7 

118. / 


ni (A A 

ci9A- 


— C20A- 


— C15A 


1 1(A T 
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-29.9(5) C18B— C21B— C22B— C23B 64.9(4) 

-1.0(5) C27B— C22B— C23B— C24B -2.7(5) 

176.5 (3) C21B— C22B— C23B— C24B 175.8 (3) 

-1.3(5) C22B— C23B— C24B— C25B -0.4(6) 

2.5 (5) C23B— C24B— C25B— C26B 3.1 (6) 

178.8(3) C23B— C24B— C25B— N28B -178.5(3) 

-1.4(5) C24B— C25B— C26B— C27B -2.7(5) 

-177.8(3) N28B— C25B— C26B— C27B 179.0(3) 

-0.9(6) C23B— C22B— C27B— C26B 3.1(5) 

2.1(5) C21B— C22B— C27B— C26B -175.4(3) 

-175.4 (3) C25B— C26B— C27B— C22B -0.5 (5) 

-154.3 (4) C24B— C25B— N28B— C29B 144.2 (4) 
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